Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.023; wR factor = 0.054; data-to-parameter ratio = 20.6. organic compounds o642 Uludag et al.
In the title compound, C 17 H 14 Br 2 N 2 , the carbazole skeleton is nearly planar [maximum deviation = 0.055 (2) Å ]. In the crystal, aromaticstacking is observed between parallel carbazole ring systems of adjacent molecules, the shortest centroid-centroid distance between benzene rings being 3.4769 (11) Å .
Related literature
For tetrahydrocarbazole systems present in the framework of a number of indole-type alkaloids of biological interest, see: Saxton (1983) . For related structures and background references, see: Patır et al. (1997) ; Hö kelek & Patır (1999) . For applications of carbazole derivatives, see: Cloutet et al. (1999) ; Wei et al. (2006) ; Tirapattur et al. (2003) ; Taoudi et al. (2001) ; Saraswathi et al. (1999) ; Sarac et al. (2000) .
Experimental
Crystal data C 17 H 14 Br 2 N 2 M r = 406.10 Monoclinic, P2 1 =n a = 10.5654 (2) Å b = 13.1471 (3) Å c = 11.6260 (2) Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 ). 5-(3,6-Dibromo-9H-carbazol-9-yl)pentanenitrile N. Uludag, M. Ates, B. Tercan and T. Hökelek
Comment
Tetrahydrocarbazole systems are present in the framework of a number of indole-type alkaloids of biological interest (Saxton, 1983) . The structures of tricyclic, tetracyclic and pentacyclic ring systems with dithiolane and other substituents of the tetrahydrocarbazole core, have been reported previously (Patır et al., 1997; Hökelek & Patır, 1999) . Substituted carbazole based monomers exhibit good electroactive and photoactive properties which make them the most promising candidates for hole transporting mobility of charge carriers (Cloutet et al., 1999) and photoluminescence efficiencies (Wei et al., 2006) .
Carbazole based heterocyclic polymer systems can be chemically or electrochemically polymerized to yield materials with interesting properties with a number of applications, such as electroluminescent (Tirapattur et al., 2003) , photoactive devices (Taoudi et al., 2001) , sensors and rechargable batteries (Saraswathi et al., 1999) and electrochromic displays (Sarac et al., 2000) . The title compound, (I), may be considered as a synthetic precursor of tetracyclic indole alkaloids of biological interests. The present study was undertaken to ascertain its crystal structure.
The title compound consists of a carbazole skeleton with a pentanenitrile group (Fig. 1) , where the bond lengths and angles are within normal ranges, and generally agree with those in the previously reported compounds. In all structures atom N9 is substituted.
An examination of the deviations from the least-squares planes through individual rings shows that rings A (C1-C4/ C4a/C9a), B (C4a/C5a/C8a/N9/C9a) and C (C5a/C5-C8/C8a) are planar. The carbazole skeleton, containing the rings A, B and C is also nearly coplanar [with a maximum deviation of 0.055 (2) Å for atom C2] with dihedral angles of A/B = 2.10 (6), A/C = 2.79 (5) and B/C = 0.69 (5) °. Atoms Br1, C10 and Br2 displaced by 0.0476 (2), 0.062 (2) and 0.0052 (2) Å from the corresponding planes of the carbazole skeleton.
In the crystal structure, molecules are alongated along the b axis and stacked nearly parallel to (101) (Fig. 2) . The π···π contacts between the pyrrole and benzene rings and the benzene rings, Cg2-Cg3 i and Cg3···Cg3 i [symmetry code: (i) -x, 1 -y, -z, where Cg1, Cg2 and Cg3 are centroids of the rings A (C1-C4/C4a/C9a), B (C4a/C5a/C8a/N9/C9a) and C (C5a/C5-C8/C8a), respectively] may stabilize the structure, with centroid-centroid distances of 3.548 (1) and 3.4769 (11) Å, respectively.
Experimental
For the preparation of the title compound, (I), sodium hydride (1.16 g, 30.76 mmol) was added to a solution of 3,6-dibromocarbazole (5.00 g, 15.38 mmol) in dry tetrahydrofuran (200 ml) in several portions, and stirred at 353 K for 2 h under argon atmosphere. Then, chlorovaleronitrile (3.46 ml, 30.76 mmol) was added and stirred at 373 K for 6 d. The reaction mixture was cooled in an ice bath, and hydrochloric acid (10%, 200 ml) was added. After the extraction with chloroform (300 ml), the organic layer was dried over anhydrous magnesium sulfate and the solvent was evaporated under reduced pressure. The residue was purified by column chromatography using silica gel and chloroform, and the product was recrystallized from diethyl ether (yield 4.50 g, 80.12%; m.p. 327 K). supplementary materials sup-2 Refinement H atoms were positioned geometrically with C-H = 0.95 and 0.99 Å for aromatic and methylene H atoms, respectively, and constrained to ride on their parent atoms, with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of the title molecule with the atom-numbering scheme. The displacement ellipsoids are drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.02582 (11) 0.01562 (10) 0.02420 (10) −0.00012 (7) 0.00630 (8) −0.00316 (7) C1 0.0282 (10) 0.0212 (10) 0.0139 (8) −0.0040 (8) 0.0054 (7) −0.0019 (7) C2 0.0304 (11) 0.0171 (9) 0.0174 (9) 0.0008 (8) 0.0096 (8) −0.0014 (7) C3 0.0194 (9) 0.0205 (10) 0.0184 (9) 0.0034 (7) 0.0072 (7) 0.0033 (7) C4 0.0198 (9) 0.0190 (9) 0.0131 (8) −0.0001 (7) 0.0050 (7) 0.0014 (6) C4A 0.0202 (9) 0.0164 (9) 0.0111 (8) −0.0023 (7) 0.0051 (7) 0.0003 (6) C5 0.0169 (9) 0.0167 (9) 0.0145 (8) −0.0004 (7) 0.0046 (7) 0.0019 (6) C5A 0.0165 (9) 0.0177 (9) 0.0123 (8) −0.0001 (7) 0.0052 (7) 0.0034 (6) C6 0.0241 (10) 0.0140 (9) 0.0155 (8) −0.0021 (7) 0.0059 (7) −0.0002 (6) C7 0.0205 (9) 0.0193 (9) 0.0204 (9) 0.0054 (7) 0.0077 (7) 0.0052 (7) C8 0.0167 (9) 0.0233 (10) 0.0173 (9) 0.0010 (7) 0.0033 (7) 0.0037 (7) 0.0199 (10) 0.0229 (10) 0.0177 (9) −0.0049 (7) 0.0015 (7) 0.0004 (7) C11 0.0192 (9) 0.0196 (10) 0.0169 (8) −0.0014 (7) 0.0030 (7) 0.0022 (7) C12 0.0186 (9) 0.0216 (10) 0.0166 (8) −0.0030 (7) 0.0029 (7) 0.0005 (7) C13 0.0240 (10) 0.0257 (11) 0.0184 (9) −0.0050 (8) 0.0017 (7) 0.0035 (7) supplementary materials sup-5 C14 0.0279 (11) 0.0258 (11) 0.0197 (9) −0.0012 (8) 0.0048 (8) 0.0053 (8) Geometric parameters (Å, °) 
